Lymph node (LN) metastasis is one of the most important prognostic factors related to survival of oral squamous cell carcinoma (OSCC). Although, metastasis associated protein 1 (MTA1) overexpression is closely correlated with the metastasis of several human cancers, its role in determining lymph node metastases in OSCC patients remains undefined. Proliferating Cell Nuclear Antigen (PCNA) is the most representative proliferating marker; yet there is a controversy as to whether it can be used as a prognostic marker in OSCC. OBJECTIVES: To evaluate the immunoexpression of MTA1 and PCNA in metastatic versus non-metastatic OSCC; and correlate it with LN metastasis. MATERIALS AND METHODS: MTA1 and PCNA immunoexpression was detected immunohistochemically in 20 OSCC specimens; 10 of which had metastatic LNs and 10 with non-metastatic LNs (used as a control group). Their correlation with LN metastasis was evaluated. RESULTS: MTA1 immunoexpression showed significant correlation with LN metastasis but not with the histologic grade of the tumor. Whereas, PCNA immunoexpression revealed a significant correlation with the histologic grade of the tumor, but not with nodal metastasis. CONCLUSIONS: The present study suggests that MTA1 protein may have a clinical potential to be used as a prognostic factor to identify pathologically node-negative OSCC patients who may be at high risk to develop regional metastasis. On the other hand, PCNA is unlikely to play an important role in predicting LN metastasis in OSCC patients.
INTRODUCTION
The incidence of oral cancer ranks the sixth worldwide (1) . Oral Squamous Cell Carcinoma (OSCC) represents approximately 3% of all malignancies in the body (2) and at least 90% of all oral malignancies (3) . Cancers of the lip and oral cavity accounted for 300,000 cases in 2012 (4) and yet the World Health Organization expects a worldwide rising of OSCC incidence in the next decades (5) .
OSCC implies quite significant mortality and morbidity rates (1) (2) (3) . In spite of the vast amount of research and the advances accomplished in the field of oncology and surgery, the mortality rates remain unchanged (3, 4, 6) , with the 5-year survival rate being as low as 50% (4) .
It is widely accepted that the presence of lymph node metastasis is one of the most important prognostic factors related to survival of OSCC (6) . At the time of diagnosis, 75% of the patients are usually presented with regional metastasis, which reduces the survival rate to 25%; the fact that makes it crucial to establish reliable predictors of occult metastasis in patients with clinically negative lymph nodes (7) .
Recent advances in molecular biology have resulted in the discovery of a wide variety of new molecules involved in carcinogenesis; among them is the metastasis associated protein 1 (MTA1) (8) . It has been reported that MTA1 overexpression is closely correlated with the invasion and metastasis of several human cancers (9) (10) (11) . However, only a few studies investigated the role of MTA1 in the prognosis of OSCC (12, 13) .
Proliferating Cell Nuclear Antigen (PCNA) is the most representative proliferation marker. The crucial involvement of PCNA in cellular proliferation and its tight association with cancer transformation resulted in the use of PCNA as a diagnostic and prognostic biological marker in various cancer types (14) .
The aim of the present study is to evaluate the expression of MTA1 and PCNA in metastatic versus non-metastatic OSCC, and to correlate its expression with tumor prognosis; in terms of lymph node metastasis.
MATERIALS AND METHODS
Twenty cases of OSCC, together with their lymph nodes, were collected from the Department of CranioMaxillofacial and Plastic surgery, Faculty of Dentistry, Alexandria University and from private clinics. A written informed consent was taken from all patients. Approval of the Research Ethics Committee, Faculty of Dentistry, Alexandria University, was obtained.
Oral squamous cell carcinoma cases were classified into 2 groups: OSCC cases with nodal metastasis; and OSCC cases without nodal metastasis (used as a control group). Biopsies were taken from all tumor tissues and their resected lymph nodes to be examined in the Department of Oral Pathology, Faculty of Dentistry, Alexandria University.
Histopathologic examination
Serial sections of 3-4 µm thick were cut from each tissue block, placed on glass slides and stained using hematoxylin and eosin (H & E) for routine histopathological examination using light microscope.
Immunohistochemical Examination
Immunohistochemical staining was performed for each section using MTA1 (GeneTex, USA) and PCNA antibodies (Thermo Fisher Scientific, USA) using the labelled streptavidin-biotin (LSAB) complex method (15) .
The sections were then examined by the image analyzer computer system (Leica Qwin 500).
STATISTICAL ANALYSIS
Analysis of the data was performed using statistical package for scientific studies (SPSS) 17 for Windows. The mean value of the optical density and area percent of MTA1 and PCNA immunoexpression for the 2 groups (Metastatic OSCC and Non-metastatic OSCC) were compared, using student (t) test.
The one-way Analysis of Variance (ANOVA) test was used to compare the mean optical density and mean area percent between the different histologic grades.
The results were expressed in the form of p-values, a pvalue less than 0.05 was considered significant.
RESULTS
The clinical data of all patients are represented in table 1. The microscopic examination revealed 15% of the cases to be well differentiated (n=3), 75% to be moderately differentiated (n=15) and 10% poorly differentiated SCC (n=2). MTA1 immunoexpression MTA1 protein was expressed at variable levels and predominantly stained the cytoplasm of tumor cells; nonetheless nuclear reaction was also detected (Figures 1-3 ).
No statistical significance was found between MTA1 protein expression and the degree of histologic differentiation of OSCC. On the contrary, a significant correlation was revealed between MTA1 overexpression and lymph node metastasis, in terms of optical density, but not in terms of area percentage. PCNA Immunoexpression PCNA was expressed at variable levels and stained the nuclei of epithelial cells, especially confined to the basal and suprabasal cells. However, a faint cytoplasmic reaction was observed (Figures 4-6) .
The difference in the mean optical density and area percentage showed statistical significance (p≤0.05) between the well, moderately and poorly-differentiated groups. Nevertheless, it was insignificant between the metastatic and non-metastatic groups. 
DISCUSSION
The expression of MTA1 protein has been studied in several human tumors and was found to be closely correlated with tumor prognosis (9-11). The current study showed that the expression of MTA1 protein was significantly correlated with the lymph node metastasis in OSCC cases. This is in accordance with the findings of Roepman et al (12) who found MTA1 to be consistently correlated to tumor metastasis in head and neck SCC. In a study that included 38 OSCC patients, Kawasaki et al (13) also found that MTA1 expression is correlated to lymph node metastasis. Controverting to these findings, in his study on 108 prostate cancer patients, Hofer et al (19) concluded that MTA1 expression was associated with a better outcome. They attributed this finding to other interrelated parameters, not examined in their study.
In the present study, cytoplasmic expression of MTA1 was predominant; although nuclear staining was also detected in the malignant epithelial cells. This is inconsistent with other studies of OSCC (12, 13) , breast carcinoma (20) , prostatic carcinoma (11) and gastric carcinoma (21) in which MTA1 predominantly localizes to the nucleus; owing to the presence of basic amino acid rich nuclear localization signals (22) .
However, both cytoplasmic and nuclear expression of MTA1 was reported in human B-cell lymphomas (23), endometrial carcinomas (24), human hepatocelluar carcinomas (25) and colon cancer (26) .
Liu et al (26) conducted a study to explain this complexity. They used multiple molecular technologies, and proposed that the nuclear and cytoplasmic components of MTA1 may drive cancer progression through different mechanisms. They provided the first evidence that MTA1 is localized to the nucleus, the cytoplasm and the nuclear envelope. In the study, they also revealed that MTA1 is localized to the microtubules in the cytoplasm; suggesting that since microtubules are important for cell mobility, they must be particularly higher in metastatic cancer cells. They also studied MTA1 expression in colon cancer, and revealed that cytoplasmic expression is significantly associated with tumor metastasis. These findings support the results of the current study.
Furthermore, Aramaki et al (27) demonstrated that MTA1 directly interacts with cytoplasmic protein endophilin 3; which might provide another explanation to the cytoplasmic localization observed in the current study.
Although both nuclear and cytoplasmic MTA1 are involved in promoting malignancies, the different subcellular locations and interacting partners may confer different functions, yet to be revealed (26) .
A meta-analysis of cohort studies found no correlation between MTA1 expression and the degree of tumor differentiation (28) . This is in accordance with the results observed in the current study; in which an insignificant correlation was found between the expression of MTA1 and tumor differentiation. Nevertheless, a study conducted on cervical cancer reported significant correlation with tumor differentiation in contrast to the present results (29) .
Since cell proliferation is a requirement for tumor progression, much attention has been paid to the role of PCNA in tumors. In fact, PCNA was found to be involved in the prognosis of many cancers (16) .
In the present study, PCNA showed no value as a prognostic marker. No significant correlation was detected between PCNA expression and nodal metastasis. This is in accordance with Kato et al (14) and Ahmed (30) .
Opposing to the present results, Myoung et al (18) found a significant correlation between PCNA expression and lymph node metastasis in OSCC. In addition, a metaanalysis of non-small cell lung cancer (31), reported a positive correlation between PCNA expression and poor prognosis in terms of overall survival. Likely, another metaanalysis conducted on gastric cancer (16) indicated that PCNA may be a prognosticator of poor survival in gastric cancer patients.
In the current study, a significant correlation was detected between PCNA expression and the histologic grade of the tumor. This is consistent with several publications (32) (33) (34) (35) (36) ; owing to the proliferative function of PCNA and its roles in DNA replication and cell-cycle control. However, a study on laryngeal carcinoma (37) showed no correlation between PCNA expression and the degree of histologic differentiation.
PCNA immunoexpression was found to be predominantly nuclear in the current study; especially confined to the basal and suprabasal cells. This is in agreement with Madan et al (38) , who found both intranuclear and faint intracytoplasmic staining. Likewise, Stabiano et al (39) and Al Azzawi (33) reported that immunostaining was restricted to the nuclei. However, Pena et al (32) reported positive immunostaining in nuclei and the cytoplasm of mitotic cells.
CONCLUSIONS
The present study suggests that MTA1 protein may have a clinical potential to be used as a prognostic factor to identify pathologically node-negative OSCC patients who may be at high risk to develop regional metastasis and hence a poor prognosis. It is proposed that MTA1 protein is a potential prognostic biomarker; thus an MTA1-positive status might be a reliable parameter for selection of elective neck dissection in the management of pathologically nodenegative (pN0) OSCC patients. In addition, the possibility of MTA1 protein being used as a therapeutic target should be considered.
This study shows that PCNA is unlikely to play an important role in predicting occult neck metastasis in pN0 OSCC patients since it might not be directly involved with the metastatic behavior of individual cancer cells. Given these observations; it is concluded that PCNA is unsuitable as a biological marker predictive of lymph node metastases in OSCC.
